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PROBLEM TO BE SOLVED: To obtain electrode layers 
having high physical intensity and excellent bond 
properties onto the title nitride HI— V compound 

semiconductor device. jj>7>»v^ i j > » ; > j> > j j 



SOLUTION: Polycrystalline GaN electrode layers 19, 18 
are formed in contact with the title nitride III— V group 
compound semiconductor layers 13, 17. These 
polycrystalline GaN electrode layers 19, 18 have 
excellent bond properties onto the nitride III— V 
compound semiconductor layer and high physical 
properties comparing with conventional metallic 
electrode layers. Besides, since the transitivity to 
luminescence wavelength of these polycrystalline GaN 
electrode layers 19, 18 is higher, the externally emitting 




efficiency of luminescence is also high besides, the 
ohmic proterty to the nitride base III— V compound 
semiconductor layer also excellent. 
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[00 53] #ac, nS£GaNjll 3±fC, ECR-M 
OCVD^BfC«kt) nSffllill 9 i:^;€>n5yGaN 
Ji£l&R£-e£„ ZLCDECR-MOCVD^gtt, N2 

LT/&R$it33£#*£&i^T&.5„ EC 
R-MOCVDffifflt&, «fDB£ LT©G a Njf \t 1 
5 0"C~4 5 01CSS®ffiV>a8SaST*fi!tSd-tt*. * 
£SB&ffi 3 T'tt, »gj&K& 3 7 0 °C H U BB9t&ffl« 
«fc LT K-tf>ybTiE?liiS 1 X 1 021 c m -3 jg 
^4 x 1 0-^cmfflni!GaNMf3 0 Onm 
JCJ&RSlifc. £©J:dlCl/T#e>*lfcng!GaNjf £ 
RHEEDfCfcyfpfjflfLfe^S, 
ifctffflofe. ZL©nMGaNjf#3fiT'<Z)4 0 0 

n m~ 5 0 0 n m©?&Blff ^©^C^^^^ti, 8 
0%J5LhCD^tT'2)o^o 

[0 0 5 4] ffflt, 11S6H-S i Cffi£5 1 CD«® 
MJOSaSHaKSK: J: U nJSM«I® £ LtTi/Alt 

mm 5 2 &gp##«/&L£ 0 

[0 0 5 5] i©«fe-5lCUT»&*lfc9a:/N-Sdr-f2/ 
[0 0 5 6] Z<D3-y~7%:7.TUZ*?"yy hU pjfffl 

[0 0 5 7] ■f©|®!fl*MWtfcUTtt. «gfg2 0mA 
B3r©lMfrtE#3. 4 VT'S>y, ««i8Efi4 5 0 nm, 
M8OOmcd0fffeM#Wc 7*tL>. 

?&h'^fei±-r, #® y ««« 100 %T*fe o fc„ 

[0 0 5 8] UfctfoT, JSXJ:0£i©E3Kl~3&-£fr 

•cwu mtm&i 1 1 -vM^^iicSbt^ 

[0 0 5 9] ~GDJ:e>tC, £H£ftGaN«fi||fcffiV*& 
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assistt^ft <tt,7o %jsLhT»*s©;Wff * u <, s e> 

«fc y, 400nm~500n m©*6JI6fflfcR«S&:>tfLT 

10 mm* 8 o %jss*_bt it, n&mm^izbttm-tz 
[0060] zzx\ msik&GaNmzm^zm&t 
(Dilute j; y . jBJMt®«nfeG a Njg^ens j: e> 

te&GaNMiimm&}tmm<* zn^mmmtL 
xm^m^nt, ?mfamizwfatf+$-fctft>fo\ 
mm<Dmsm*i&< tztzMzittsms* y-mw 
20 •r2>zt.%m%.bnzi)\ mEtx<Dtz?>. ms&&. 

Zm&U b^flfV^^UTJiKSr'&'rSGaNJiS: 
#-53iKiT'gTV^V\ M^JniftlilX 1 019 

c m-^mm.(Dm^mm~ p msx\t 1 x 1 o is c m-3g 
moiEju&mzm-tzmz&G a NMuw»e>*i"cv«& 

X 1 0-2 Q cmJ^TT&SCD^W* 

30 [0 0 6 1] #S^G a Njftei^p7Wg<, * 

fc, iETLmS* 5 x 1 0 19/ c mS^t 

ill«<-t^ii:A !; T'#-5„ #*g^G a Njf (Dffi!rnmi$ 1 
X 1 0-2Q cmMTlZ~rz>Z£*jXZ, m&<DHZ5 1 

x i o^Qcm&x<mim.temim*>tixt5v > mm 
mt Lxmm-rz<niz-t'fttji'mM<z>fctw vsmrzz 

«sicj:t^T, m*mm.*m&rz>mumi 1 1 i-v 

40 ^fc^NWWii:®^- 5 >v 

[0 0 6 2] ^(Z)#ig^G a N®S®tt, 9ULttXSS& 

ltmitim& (MOCVD) j& xl/^r hn>-9--f^n 
huypM (ECR). SrfUfflLfcMOCVDeS. ^ 

xw*j/- (mb e) mm?h \ i i-vm 
50 m*ffi&£m&M£.x-m&&i8mmzm^x 
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i - v®tt&&m#m* u wm-efmu «*.«. 

MOCVD^T*li*K?aS3 5 0°C~6 0 OiCgRtClB 
7«I£&ffi<-rS£i:*>TN*«. Wittf. nlGaNf 

&¥<Divmm^ -mmm. mat ti/>^H©vi 

mrMZm^ZZttfT'gZ. pSGaNISf 10 

[0 0 63] mmYMih I I I -v^ci^¥*!»&Ji 
ii*V;w\^n (dh) mmtelKDpnmsiz&yfflb 

ffim%B!&-t2>» III ^jc^il LT'J>&< t*>G a £ 

vmmt.hxN^tmn. wx.\*a i g a 

N, InGaN, AlGa I nNftt'5:fflV^^ 4 0 20 

0 nm~5 0 0 n m©#fi$yiSfrf&f|^-S£fca^ 

[0 0 6 4] ±SBl£SS$IU~3"rtt. Sfttffeft 

1 I I - VM^WI^llCiLt^G a Nii 

■5 i £ fc«fc y ^^SS* fett^v ^3g£^sp^c-rs 3 i: 

dZLT'-g-^^M^GaNi:^ #8lGaN 
©flWCJBBJ&G a N \fe|fflRG a N^^g^G a 30 

[0 0 6 5] 

[0 0 6 6] jfcfc, #ir H GaNSBi(igft»II 40 
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[0 0 6 7] i*ib\Z. MUGaNtiflt flt/gflti& 
[0 0 6 8] #*£|£G aNiiifflm *f 

mt^mrtzmmik 1 1 i -vj^^ft^aww* 

5o 

[|S®©ffi#^t5o^] 

[0 1 ] *^©n»^ i \z.mz>mm& 1 1 1 - 

V^b-^fe^^^^^i&^-r^TffillT'feSo 

[a 2 ] a i om\ms& 1 1 1 - viffc^m^ 

C0=&SSt3jS&^-riSfiBligT*fe5. 

[n 3 ] \mm<r>mm& m- vMb^i^i 

[El 4] *«W»*ieKll2K:feWSSfW4eM I i - 
[El 5] af^i©S9B^II3fcfeWsafts«eRl 1 1- 

1 1 -9-7T-fTaS 

12 GaNA'>y7rJf 

13 nfG a Njg 

14 nMAlGaNjS 

15 I nGaN : Znjg 

16 pSEA 1 G a Njff 

17 pMGaNjf 

1 8 pjffflmSJf 

1 9 nmmwm 

2 0 

2 1 pS2G a Njg 

2 2, 2 3 Si O2JI 

2 4 nS5G a Njf 
3 1 Au9MM 

3 2 A l@f®i 

4 1 nS6H-SiClfi 
4 2 AlNM»;77l 

4 3 N ittffif 

51 p§!6H-SiCffi£ 

5 2 Ti/Altil 



